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G~REPLY TO
ATTENT ION O

c

NEDED O p 13 0

m

Honorable Ella T. Grasso
Governor of the State of Connecticut
State Capitol
Hartford, Connecticut 06115

Dear Governor Grasso:

Inclosed is a copy of the Wangum Lake Dam Phase I Inspection Report,
which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginnin6 of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Connecticut.
In addition, a copy of the report has also been furnished the owner,
Litchfield County Water Company, Canaan, Connecticut 06018.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Protection for your cooperation in carrying out this
program.

Sincerely,

As stated Colonel, Corps of Engineers
Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No: CT00516
Name of Dam: Wangum Lake Dam
Town: Canaan
County and State: Litchfield, Connecticut

- Stream Wangum Lake Brook
Date of Inspection: November 19, 1979

BRIEF ASSESSMENT

Wngum Lake Dam is a 300-foot long earth embankment with a maximum height
of about 10 feet. The upstream face of the dam is on a slope of about 1H:LV and the
downstream face of the dam is variable, with the slope averaging about 5H:IV. The
crest width averages about 35 feet. The spillway consists of a masonry weir
about 5.5 feet wide with a crest elevation about one foot below the top of the dam.

A 12-inch diameter valve is located in the center of the spillway headwall. The
invert of the valve is one foot below the spillway crest. The spillway discharge travels
15 feet through a stone-paved outlet channel and into a 24-inch diameter cast iron
pipe. The pipe directs the discharge into a small mill pond located at the downstream
toe of the dam.

The dam appears to be in fair condition. The upstream face is provided with
limited riprap protection resulting in exposure of portions of the embankment to
erosion. The normal pool freeboard of about one foot exposes the dam crest to wave
action. The dam was overtopped by an estimated 3 inches in 1972, which indicates
that the spillway discharge capacity and reservoir storage capacity above normal pool
are inadequate for appreciable storm events. The continued deterioration of the
headwall at the entrance to the spillway outlet conduit could lead to obstruction of the
pipe entrance. No emergency low-level outlet, independent of the water supply
system, exists at this site.

Wangum Lake Dam has a maximum storage capacity of 714 acre-feet and a
maximum height of about 10 feet. Therefore, the dam is classified in the "Small" size
category. A private dwelling is located in a swale about 150 feet downstream of the
embankment. The failure analysis indicates that a breaching of the dam would result
in a 3.8-foot depth of water in the swale, which would result in at least 3 feet of water
in the house. This depth of water would cause excessive property damage and possble
loss of life in the damage center. Therefore, the dam is classified in the "Signific nt"
hazard category. The recommended test flood range for a "Small" size, "Significant"
hazard dam is from the 100 year frequency flood to one-half of the Probable Maximum
Flood (PMF). The selected test flood for this structure is one-half of the PMF.
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The test flood peak inflow to Wangum Lake Dam was computed to be 1,570 cfs.
The routed test flood outflow of 850 cfs overtops the embankment by 1.0-foot. The
spillway system is capable of discharging 19 cfs, which is about 2 percent of the routed
test flood outflow, prior to overtopping of the dam.

Within one year of receipt of this Phase I inspection report, the Owner, the
Litchfield County Water Company, should retain the services of a qualified registered
professional engineer for the following purposes: 1) to perform detailed hydrologic and
hydraulic analyses to assess the need for increasing the project discharge capacity; 2) .
to study the need for providing additional freeboard; and 3) to design an emergency P
low-level outlet for reservoir drawdown which could be operated independently from
the water supply system.

In addition, the Owner should implement the following operational and main-
tenance procedures: 1) provide adequate erosion protection on the upstream embank-
ment slope; 2) repair the headwall at the entrance to the spillway outlet conduit; 3)
institute a program of annual periodic technical inspection; and 4) monitor the dam
during heavy precipitation.

O'BRIEN & GERE ENGINEERS, INC.

Date: /$ A /~ ''
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Thls Phase I Inspection Report on Wangum Lake Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
law, and with good engineering judgment and practice, and t hereby
submitted for approval.

RICHARD DIBUONO, MEMBER p
Water Control Branch
Engineering Division

ARAMAST MAHTESIAN, MEMBER

Geotechnical Enaineerina Branch
Engineering Division

xv'

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division

APPROVAL RECOHOZNDED:

Chief, Engineering Division



PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of
theses guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to identify
expeditiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data and
visual inspections. Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation: however, the investigation is

- intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while improving the stability and
safety of the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary in nature.

00 It would be incorrect to assume that the present condition of the dam will continue
to represent the condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the Spillway Test

p flood is based on the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Because of the magnitude
and rarity of such a storm event, a finding that a spillway will not pass the test
flood should not be interpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway capacity and serves as .n aid
in determining the need for more detailed hydrologic and hydraulic studies,

- considering the size of the dam, its general condition and the downstream damage
potential.

The Phase I Investigation does not include an assessment of the need for
fences, gates, no-trespassing signs, repairs to existing fences and railings and other
items which may be needed to minimize trespass and provide greater security for
the facility and safety to the public. An evaluation of the project for compliance
with OSHA rules and regulations is also excluded.

Jp..
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

WANGUM LAKE DAM

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. The National Dam inspection Act (Public Law 92-367), passed
by Congress on August 8, 1972, authorized the Sectretary of the Army, through the
Corps of Engineers, to initiate the National Program for Inspection of Dams
throughout the United States. Responsibility for supervising inspection of dams in the
New England Region has been assigned to the New England Division of the Corps of
Engineers. O'Brien & Gere Engineers, Inc. has been retained by the New England
Division to inspect and report on selected non-federal dams in the State of Connec-
ticut. Authorization and Notice to Proceed were issued to O'Brien & Gere by a letter
dated November 6, 1979 and signed by Colonel William E. Hodgson, Jr. Contract No.
DACW33-80-C-0014 has been assigned by the Corps of Engineers for this work.

b. Purpose of Inspection. The purpose of performing technical inspection and
evaluation of non-federal dams is to:

1. Identify conditions which threaten public safety and make the Owner
I aware of any deficiencies to permit him to correct them in a timely manner.

2. Encourage and prepare the states to intiate effective dam safety
programs for non-federal dams as soon as possible.

3. Update, verify, and complete the National Inventory of Dams.

1.2 Description of Project. (Information with regard to this dam was obtained from
Mr. Peter Bickford, Litchfield County Water Company and the State of Connecticut,
Department of Environmental Protection (DEP).

a. Location. Wangum Lake Dam is located on Wangum Lake Brook in the
- Town of Canaan, Connecticut. Wangum Lake Brook flows into Hollenbeck River about

7 miles downstream of the dam. The Hollenbeck River flows into the Housatonic
River an estimated 3 miles further downstream. A portion of the USGS Quadrangle
map entitled "South Canaan, Connecticut" has been included as Figure 1 on page vi of
this report to illustrate the location. USGS reference coordinates for this dam are N
41°58.01, W 73016.4'. The flood impact area consists of one house about 150 feet
downstream from the dam, approximately in line with the right abutment of the dam.

b. Description of Dam and Appurtenances. Wangum Lake Dam is an earth
embankment approximately 300 feet long with an estimated maximum height of 10
feet. The upstream face of the embankment is on a slope of about 1H:1V with riprap
facing of varying size stone. The crest width of the dam averages about 35 feet. The
slope of the downstream face of the dam is variable, averaging about 5H:IV.
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The masonry spillway, located approximately 100 feet to the right of the left
abutment of the dam, is 5.5 feet wide with a 2-foot wide weir crest constructed about
one foot below the top of the dam. A 12-inch diameter valve with an invert about 2
feet below the crest of the dam is located in the center of the spillway headwall. A
stone-paved outlet channel with an invert approximately 2.5 feet below the weir crest
at the base of the headwall directs the discharge from the spillway headwall to a road
culvert. In the 15 foot distance from the spillway headwall to the road culvert, the
channel invert drops about 2.5 feet. The conduit under the 14-foot wide gravel road is
a 24-inch diameter cast iron pipe. (Refer to page C-i, Appendix C.)

The outlet conduit conveys discharge through the embankment and into a small
pond with a surface area of about 0.2 acres located at the downstream toe of the dam.
The pond is contained by an essentially vertical masonry dam about 10 feet high. The
spillway for this small impoundment is a notch near the center of the dam which is 30
inches wide and 6 inches deep. This impoundment may be drawn down about 8 feet by
opening a 12-inch diameter valve on a cast iron drain pipe. (Refer to Photograph #4 in
Appendix C.)

According to the Owner's representative, Mr. Peter Bickford, there is a 12-inch
diameter v-1ve on the water line on the east side of Wangum Lake which could be used
to draw the lake down about 7 feet below normal pool. p

c. Size Classification. Wangum Lake Dam has a maximum embankment
height of approximately 10 feet which places it in the "Small" size category for height
because it is less than 40 feet high. It also falls into the "Small" size category for
storage since its maximum storage capacity of 714 acre-feet is less than the 1,000
acre-foot upper limit for "Small" size structures. Therefore, Wangum Lake Dam is p
classified as "Small".

d. Hazard Classification. A private residence is located about 150 feet
downstream of the dam approximately in line with the right abutment. The house is
situated in a swale which forms a natural course for floodwaters resulting from a dam

* failure. The failure analysis indicates that a breach of the dam would cause a 3.8-foot
depth of water in the swale and, consequently, about 3 feet of water in the house. A
flood of this magnitude would cause appreciable damage to the house and possible loss
of life. No loss of human life would be expected in the stables, adjacent to the stream
about 1.3 miles downstream of Wangum Lake Dam. Therefore, Wangum Lake Dam is
considered to be in the "Significant" hazard category.

e. Ownership. The dam is owned by the Norfolk Division of the Litchfield
County Water Company (Div. Bridgeport Hydraulic Co.), P.O. Box 294, Canaan,
Connecticut, 06018; telephone (203) 824-5343.

f. Operator. Operational procedures relative to the dam are the respon-
sibility of Peter H.Bickford, Superintendent, Norfolk Division, Litchfield County Water
Company, P.O. Box 128, Norfolk, Connecticut 06058; telephone (203) 824-5860.

g. Purpose of Dam. The dam was originally constructed and is still used to
provide a reservoir for water supply for the Town of Norfolk, Connecticut.
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h. Design and Construction History. No information is available concerning
the design and construction of Wangum Lake Dam other than that it was build in 1890
on the site of an existing natural lake.

i. Normal Operating Procedures. According to Mr. Bickford, the 12-inch
diameter valve built into the spillway, with its invert an estimated 12 inches below the
normal pool surface, is operated regularly during the summer to supply water to
stables located about 1.3 miles downstream. Another 12-inch diameter valve on the - -

m water supply line for Norfolk, Connecticut located at the east side of Wangum Lake,
could be used to lower the lake an additional 6 feet, if necessary.

1.3 Pertinent Data.

a. The area draining to Wangum Lake encompasses 1.07 square miles to the
northeast of the lake in the Town of Canaan. Wangum Lake covers approximately 24
percent of the entire drainage area, while the rest of the area is almost entirely
forested. No other body of water is located in the drainage area.

b. Discharge at Damsite. (Refer to discharge calculations included in
Appendix D.)

I. Outlet Works. The estimated capacity of the 12-inch diameter valve
located on the east side of Wangum Lake is 3 cfs.

2. Maximum Known Flood.--According to the Owner's representative. no
flood data exists for this site; however, the dam was last overtopped by about 3 inches
in the spring of 1972.

3. Ungated Spilway Capacity at Top of Dam. The ungated spillway
capacity at the top of the dam Elev. 1492.0 is 14 cfs.

* 4. Ungated Spilway Capacity at Test Flood Elevation. At the test flood
Elevation 1493.0, the ungated spillway capacity is 43 cfs.

5. Gated Spillway Capacity at Normal Pool Elevation. The gated spillway
capacity at normal pool Elevation 1491.0 is 3 cfs.

6. Gated Spillway Capacity at Test Flood Elevation. The gated spillway
capacity at test flood Elevation 1493.0 is 6 cfs.

7. Total Spillway Capacity at Test Flood Elevation. At test flood
Elevation 1493.0, the spillway capacity is 43 cfs.

8. Total Project Discharge at Top of Dam. The total project discharge at
the top of the dam Elevation 1492.0 is 19 cfs.

9. Total Prject Discharge at Test Flood Elevation. At test flood Elevation
1493.0, the total project discharge is 850 cfs.

L-
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c. Elevation. (NGVD)

1. Streambed at Toe of Dam 1482t
2. Bottom of Cutoff Unknown
3. Maximum Tailwater 1488f
4. Normal Pool 1491.0
5. Full Flood Control Pool NA
6. Spillway Crest (gated) 1490.0
7. Design Surcharge (Original Design) Unknown
8. Top of Dam 1492.0
9. Test Flood Surcharge 1493.0

d. Reservoir Length. (Feet)

1. Normal Pool 5,600
2. Flood Control Pool NA
3. Spillway Crest Pool 5,600
4. Top of Dam 5,610
5. Test Flood Pool 5,630

e. Storage. (Acre-Feet)

1. Normal Pool 543
2. Flood Control Pool NA
3. Spillway Crest Pool 534
4 Top of Dam 714

-Te t.Fjnnrd Pnnt _ _ __

f. Reservoir Surface. (Acres)

1. Normal Pool 178
2. Flood Control Pool NA
3. Spillway Crest Pool 178

L 4. Top of Dam 180
5. Test Flood Pool 182

g. Dam.

1. Type Earth Embankment
2. Length 300 feet
3. Height 10 feet
4. Top Width 35 feet (average)
5. Side Slopes Upstream 1H:1V

Average Downstream 5H:IV
6. Zoning Unknown
7. Impervious Core Unknown
8. Cutoff Unknown
9. Grout Curtain Unknown

h. Diversion and Regulating Tunnel. Not Applicable.
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i. Spillway.

5 1. Type Broad-crested masonry weir
2. Length of Weir 5.5 feet
3. Crest Elevation 1491.0
4. Gates 12-inch diameter, invert Elev. 1490.0
5. Upstream Channel None
6. Downstream Channel Stone lined channel,I, which outlets into a 14-foot long,

24-inch diameter pipe under the road.
The pipe outlets into a 0.2 acre pond.

7. General Refer to page B-2 of Appendix B
and Section 1.2b of this report.

j. Regulating Outlet.

1. Invert Unknown
2. Size (Assumed) 12-inch diameter
3. Description Valve on water line on east side of the lake
4. Control Mechanism Hand wheel
5. Other None

1-5



SECTION 2

ENGINEERING DATA

2.1 Design

m No design information with respect to the dam construction is available,
according to the Owner's representative. However, a dam inspection was performed
by Phillip W. Genovese & Associates, Inc., Consulting and Design Engineers, in October
of 1978. A copy of the inspection report is included in Appendix B.

2.2 Construction

According to the Owner's representative, the dam was constructed in 1890 to
impound a water supply reservoir. Further information is not available.

2.3 Operation

According to the Owner's representative, no operational data is available for this
site.

2.4 Evaluation

A. Availability. The inspection reoort was obtained from the Litchfield
-t County Water Company.

b. Adequacy. Information obtained during the field investigation and from
conversations with the Owner's representative, combined with the previous inspection
report, is considered adequate for a Phase I assessment.

c. Validity. The information provided by the Owner appears to be valid.

2-1



SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The field inspection of Wangum Lake Dam was perfromed on
m, November 19, 1979. At the time of the inspection, the reservoir water surface was

about 2 inches below the spillway crest and water was discharging from the 12-inch
diameter valve in the spillway. No underwater areas were inspected.

The observations and comments of the field inspection team are in the
-- checklist which is Appendix A of this report.

b. Dam. The dam is considered to be in fair condition. The crest of the dam
is capped by a 14-foot wide gravel road. The upstream face of the dam is grass
covered and is protected by riprap only near the left abutment. The downstream slope
is also covered with grass and appears to be in good condition. During the inspection,
it was noted that the reservoir surface elevation was only about 1.2 feet below the top
of dam elevation and that only one foot of freeboard is available between the spillway
crest and the top of the dam.

c. Appurtenant Structures. The service spillway appears to be in good
condition. The operating wheel for the 12-inch diameter gate valve in the spillway
was not in place at the time of the insnection. This wheel is stored at Mr. Bickford's
residence which is located about 150 feet downstream of the dam (refer to page C-1 of
Appendix C). The stone masonry headwall, at the entrance to the spillway outlet
conduit, is cracked in several locations and a few stone blocks have been displaced.

The stone masonry headwall at the exit from the outlet conduit appears to
be in good condition. No emergency low level outlet is provided at Wangum Lake Dam

*I other than the 12-inch diameter water supply conduit on the east side of the lake.

d. Reservoir Area. The area surrounding the pond is entirely forested with
moderate to steep slopes. No indications of shoreline instability or excessive siltation
were observed during the inspection.

e. Downstream Channel. The spillway outlet conduit discharges directly into
a small pond (see overview on page v) located at the downstream toe. The pond is
situated on the left stream valley slope and is retained by a 10-foot high stone block
masonry dam. Discharge from the pond takes place through a small rectangular weir
in the masonry structure (see page C-3, Appendix C). The weir discharge drops about
10 feet to the foundation stones of an old mill and continues downstream for about 200
feet where it flows into the original stream channel.
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3.2 Evaluation

" I The dam is considered to be in fair condition. The lack of riprap protection on
the upstream slope could lead to severe erosion of the embankment. The limited
freeboard exposes the dam crest to wave action produced by high winds. The
continued deterioration of the headwall at the entrance to the spillway outlet conduit
could lead to blockage of the outlet conduit. Previous dam overtoppings indicate that
the spillway discharge capacity is inadequate and that there is inadequate storage

* •capacity above the spillway crest for large storm events.

3-
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SECTION 4

I I OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General. According to Mr. Peter Bickford, Superintendent, Norfolk Divi-
sion, Litchfield County Water Company, no formal operating procedures have been
established for Wangum Lake Dam. The water supply line remains open at all times.

b. Description of Any Warning System in Effect. According to Mr. Bickford,
no flood warning system is in effect for Wangum Lake Dam.

4.2 Maintenance Procedures

a. General. According to Mr. Bickford, the grass on the embankment is cut
on a regular basis during the growing season.

b. Operating Facilities. According to Mr. Bickford, the gate valve in the
spillway is opened or closed as necessary to maintain stream discharge to the horse
stables downstream. No formal maintenance is performed on this valve.

4.3 Evaluation

Operational facilities are limited to the gate valve located in the spillway
headwall. A low-level outlet should be provided for emergency drawdown of the
reservoir. Periodic inspection of the dam and appurtenant structures should be
performed as recommended in Section 7.

4-1
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SECTION 5

I EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General

W Wangum Lake Dam has a drainage area of about 1.1 square miles. The watershed
is entirely wooded with a state forest bordering the northern portion of the drainage
area. The topography ranges from Elev. 1720 in the upper reaches to Elev. 1491 at the
normal pool surface.

5.2 Design Data

Neither hydraulic nor hyrdologic design data are avilable for Wangum Lake Dam.

5.3 Experience Data

No rainfall or reservoir level records are maintained for this site. However,
according to Mr. Peter Bickford, the dam was overtopped by approximately 3 inches in
the spring of 1972. During this overtopping, some material was eroded from the crest
of the dam. This material was later replaced and the eroded areas were reseeded.

5.4 Test Flood Analysis

The recommended test flood range for a "Small" size, "Significant" hazard dam is
from the 100-year old frequency flood to one-half of the Probable Maximum Flood
(PMF). Due to the presence of a private dwelling in the flood plain 150 feet
downstream of the dam and the possibility of loss of life, the selected test flood is
one-half of the PMF.

Hydrologic and hydraulic calculations were performed with the assistance of the
HEC-l-DB computer program. The flood hydrographs were constructed from the
Snyder unit hydrograph using average coefficients, an initial infiltration of zero and a
constant loss rate of 0.05 inches per hour. The Hop Brook Adjustment Factor was used
to reduce the Probable Maximum Precipitation based on the drainage area. Stage vs.
discharge and stage vs. storage relationships were developed for Wangum Lake Dam.
These relationships were utilized by the program to route the test flood through the
dam. The reservoir water surface was assumed to be at Elev. 1491 with 3 cfs of
discharge through the 12-inch diameter gate valve at the beginning of the storm event.

The test flood peak inflow to Wangum Lake was computed to be 1,570 cfs. The
routed test flood outflow of 850 cfs overtops the embankment by about one foot. The
spillway system is capable of discharging 19 cfs, which is about 2 percent of the routed
test flood outflow, prior to overtopping of the embankment.
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5.5 Dam Failure Analysis

A failure of the embankment was simulated by the HEC-l-DB computer program
assuming an 80-foot wide by 7-foot deep breach with vertical side slopes developing
within one hour. The failure is assumed to occur with the reservoir surface at the top
of dam elevation. The resulting outflow of 3840 cfs was routed to the damage center
which was assumed to be the private dwelling about 150 feet downstream of the dam.
Discharge would not exist at the damage center prior to breaching of the dam. The

* channel cross-section used in the computer program for the hazard area is shown on
page D-6. It was evident from the field inspection that a dam breach would direct
flood waters to the house. The depth of flood waters at this cross-section was
computed to be 3.8 feet which would result in at least 3 feet of water in the house.
This depth of water would cause appreciable property damage and the possible loss of
lives in the damage center.
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SECTION 6

STRUCTURAL STABILITY

6.1 Visual Observations

I The normal pool freeboard of about one foot exposes the crest of the dam to
wave action produced by high winds. The lack of adequate riprap protection on the
upstream slope could lead to severe erosion of the embankment. No indications of
settlement, seepage, or slope instability were observed during th',. inspection.

The spillway section appeared to be in good structural condition. However,
cracking and some displaced stones were observed in the headwall at the entrance to
the spillway outlet conduit.

6.2 Design and Construction Data

According to the Owner's representative, no information concerning the original
design and construction of the dam is available.

6.3 Post Construction Changes

According to the Owner's representative, no known post construction changes
S - have been ma o-le darm.

6.4 Seismic Stability

Wangum Lake Dam is located in Seismic Zone 1 on the "Seismic Zone Map of
Contiguous States". A dam located in Seismic Zone 1 need not be evaluated for
seismic stability, according to the Recommended Guidelines for Phase I Dam Inspec-
ti ons.

6-1



SECTION 7

5 ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual observations and review of the available information
* indicate that Wangum Lake Dam is in fair condition. The upstream slope is provided

with limited riprap protection which exposes the embankment to erosion. The normal
pool freeboard of about one foot exposes the dam crest to wave action caused by high
winds. The dam was overtopped and eroded in 1972, which would indicate that the
spillway discharge capacity and reservoir storage capacity above normal pool are
inadequate for large storm events. The continued deterioration of the upstream
headwall of the spillway outlet conduit could lead to obstruction of the pipe entrance.
No emergency low-level outlet exists at this site.

b. Adequacy of Information. The available information combined with the
visual inspection data are considered adequate for a Phase I assessment of Wangum

* Lake Dam.

c. Urgency. The recommendations and remedial measures described in
Sections 7.2 and 7.3 should be implemented within one year from the date of receipt of
this Phase I Inspection Report.

i 7.L2 Recom menations -- -

It is recommended that the Owner retain and implement the results of the
services of a qualified, registered professional engineer for the following purposes:

1. Perform detailed hydrologic and hydraulic analyses to assess the need
for increasing the project discharge capacity.

2. Study the need for providing additional freeboard to protect the dam
crest from wave action.

3. Design an emergency low-level outlet for reservoir drawdown indepen-
dent of the water supply system.

7.3 Remedial Measures

a. Operation and Maintenance Procedures. The Owner should also implement
the following operation and maintenance measures:

1. Provide adequate erosion protection on the upstream slope of the
embankment.

2. Repair the headwall at the entrance to the spillway outlet conduit.
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3. Institute a program of annual periodic technical inspections.

i 0 4. Monitor the dam during heavy precipitation.

7.4 Alternatives

No valid alternatives to the recommendations described above are considered
feasible for this site.

IL
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VISUAL INSPECTION CHECK LIST

INSPECTION TEAM ORGANIZATION

Project: W41941t"u 1 Z1l ',77

National I.D. r: eZT &cw0 .1

Location:- 1tra7 d3/~3/.~p77~e 6 0

Type of Dam: 1, 4P A

Inspection Date(s): 4'V, J ZAF9
Weather: alear, anX/ 4,o

Pool Elevation: - /491
IS

Inspection Team

Leonard Beck O'Brien & Gere Structures
Steven Snider O'Brien & Gere Foundations & Materials

IL Alan Hanscom O'Brien & Gere Structures
Rodney Georges Bryant & Associates Hydrology/Hydraulics

*Mr. John J. Williams, Vice-President, O'Brien & Gere has visited the site but not
necessarily in conjunction with the inspection team.

Owner's Representative
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VISUAL INSPECTION CHECK LIST

Project: A/Jan/Y7. ZIe .-d'Vi"/

National I.D. #: C77 #5I6'

Date(s): ,VOe/?7n r Yq 9~z

AREA EVALUATED CONDITIONS

1 DAM EMBANKMENT

Crest Elevation 4 Z

Current Pool Elevation " j4qj

Maximum Impoundment to Date ,

Surface Cracks ,/me abiveJ

Pavement Condition A1W opp//C1414

Movement or Settlement of Crest l kwery 'J

Lateral Movement Ike Qpylle al

Vertical Alignment NOD ver-.2/, r/,n /7/ eiV

Horizontal Alignment 4 h/ ','u/m/#.47-e4'/ d9e~v

Condition at Abutment and at ma,,'' 177,3

Structures no 1 e e1,-.P a111 Or 5/r

Indications of Movements of Structural
Items on Slopes Abike oQserved

Trespassing on Slopes No padi haVe' wea wWo/'7 c

Vegetation on Slopes ~O VPp/9/lOW6i4

Sloughing or Erosion of Slopes or Abutments lvme P,6 /VV /

Rock Slope Protection - Riprap Failures 4dnO .5/' Sbfm'" r//WrA 071

A.9



VISUAL INSPECTION CHECK LIST

Project: /dn7gur77 lAke Pa.m

National I.D. #: 47r oa6 s/
Date(s): /awrber 2 ?9

AREA EVALUATED CONDITIONS

DAM EMBANKMENT (Con't)

Unusual Movement or Cracking at or near Toes Ak fe r

Unusual Embankment or Downstream Seepage ./64!e o V- e, a

Piping or Boils /Va lelVe'a/

Foundation Drainage Features V, e

Toe Drains /V 2

Instrumentation System 41-w e obe /vea
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VISUAL INSPECTION CHECK LIST

Project: 'q/ .P4trn7 Z,9-L: P9,'/

National I.D. #: c"7' o0a061

Date(s): AV'e17A. -i, 19,q

AREA EVALUATED CONDITIONS

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel

General Condition eietl k/v P6

* • Loose Rock Overhanging Channel 1O7 @/Y=J

Trees Overhanging Channel 4  's @'6 efved'

Floor of Approach ChannelMay 4 ~ y

b. Weir and Training Walls

General Condition of m.960$17, i~d

Rust or Staining /i/!. tl/ta 4
i;--SpaTling 491-4 p~d6

Any Visible Reinforcing # ;V c?//esa4 '

Any Seepage or Efflorescence

Drain Holes A1070, /(Di:7,

c. Discharge Channel

General Condition 4.. l i i l a O 9..;



VISUAL INSPECTION CHECK LIST

Project: l/l/:atz /8,eW1'
National I.0. #: d7 00.6.10

Date( s): Wopgqr19]z

AREA EVALUATED CONDITIONS

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS (Con't)

Loose Rock Overhanging Channel /rq l

Trees Overhanging Channel 11,4e D red

Floor of Channel A1'77 $ C ) '/"/,,I

Other Obstructions 4 Y m//rjp a

R Ir
A-aS _ _ . W- . ,4,,__ _._
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Philip W. Genovese & Associates, Inc. Page 1 of 5
Consulting & Design Engineers G&A Project No. 786100
Hamden, Connecticut Date: January 2, 1979

DAM INSPECTION Bridgeport Hydraulic Company Dams

Name of Darn: Wangum Lake

L. PROJECT INFORMATION:

A. AUTHORITY:

This inspection was authorized by a letter from Bridgeport Hydraulic

Company dated October, 13, 1978 to Philip W. Genovese & Associates, Inc.

- Said letter was signed by Edward Stangl, whose title is Manager - Project

Engineering. The letter was also signed by Robert Reinert, Vice President

of Engineering and Planning.

B. PURPOSE:

The purpose of the study is to perform inspection and evaluation of various

Bridgeport Hydraulic Darns in terms of their safety.

C. DESCRIPTION:

* |j The reservoir and dam at Wangum Lake are located in the Town of Canaan,

Connecticut. The reservoir impounds Wangum Lake Brook, which flows

into the Hollenbeck River and eventually into the Housatonic. The dam

appears to be entirely earthen and probably formed in part by glaciation.

The outlet works include a cement rubble masonry spillway; a concrete

sill supporting 4~-inch gate valve; a W-inch cast iron pipe which acts as

a culvert under the road; a pond down stream from the 0-inch cast iron

pipe which outlets through a 12-inch cast iron pipe.
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Philip IV. Genovese & Associates, Inc. Page 2 of 5
[ Consulting & Design Engineers G&A Project No. 786100

January Z, 1979
Dam: Wangum Lake

D. PERTINENT DATA:

1. Drainage Area: 1.06 square miles - 678 acres

Z. Discharge at Dam: Does not apply.

F 3. Elevation: 1,491 ft MSL/USGS Quad Sheet

4. Reservoir: Length of maximum pool = 5, 600 ft -

5. Storage: Does not apply.

6. Reservoir Surface: Does not apply.

7. Dam:

Type: Earthen (natural)

Length: 300 ft -+

Height: 10 ft -+

Top Width: variable

Side Slopes: Up Stream Appears to be
Steep (underwater)

Down Stream Steep - Variable

8. Diversion and Regulating Controls: Does not apply.

9. Spillway: See Attached Sketch

Type: Cement rubble masonry w/concrete weir
and valve

Length of Weir: See Attached Sketch

Gates: A JW-inch gatf valve

Up Stream Channel: See Attached Sketch

Down Stream Channel: See Attached Sketch
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PhilipW. Genovese & Associates, Inc. Page 3 of 5

Consulting & Design Engineers G&A Project No. 786100
January Z, 1979

Dam: Wangurn Lake

II. ENGINEERING DATA (Existing):

None Available.F

III. VISUAL INSPECTION:

I A. FINDINGS:

" The embankment and outlet works .appear to be in good condition. The

outlet works are very limited in capacity and the top of the embankment

is the spillway. The up stream side of the embankment is protected with

[ rip-rap and the down stream side is protected with vegetation.

f

B. EVALUATION:

The dam appears to be in good condition.



Philip W. Genovese & Associates, Inc. Page 4 of 5
i. Consulting & Design Engineers G&A Project No. 786100

January Z, 1979
Dam: Wangum Lake

IV. OPERATIONAL PROCEDURES: *1

[- Does not apply

V. HYDROLOGY AND HYDRAULIC ANALYSES:

The results of the analysis of the hydrology and hydraulics of the dam

indicate that the embankment including the 30-inch pipe discharge

will pass a flow of 368 cfs (100 sear frequency) with a head of 1. 05 ft

above the top of the embankment. The outlet works will accommodate

I. a. flow of 55 cfs. Hydraulic control for this structure is:

Control Flow (cfs) Frequency (years)

Top of Dam 55 10

--- 366* 100

I at this flow, the embankment is overtopped by 1. 05 ft.

VI. STRUCTURAL STABILITY:

rA. VISUAL OBSERVATION:

1. Embankment: Visual examination of the embankment

indicates no serious structural problems.

2. Appurtenant Structures: Visual inspection indicates no significant

structural problem.



Philip W. Genovese & Associates, Inc. Page 5 of 5
Consulting & Design Engineers G&A Project No. 786100

January 2, 1979
Dan: Wangum Lake

B. DESIGN AND CONSTRUCTION DATA:

Does not apply

C. OPERATING RECORDS:

Does not apply

D. POST CONSTRUCTION CHANGES:

Does not apply

E. SEISMIC STABILITY:

The dam is located in seismic zone #1

I; VII. DAM ASSESSMENT:

Visual inspection of the dam indicates generally good condition. This

condition designation means the facility requires action within 2 to 3

years by the owner for the specific areas described.

One item that requires action is the raising of the dam or construction

of a spillway.

The dam should be raised or an adequate spillway constructed to prevent

overtopping at a frequency less than the existing condition which indicates

-the dam would be overtopped at a return period of 10 years.

L

Prepared by: Robert L. Jones, P.E.

Project Engineer
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APPENDIX C
SELECTED PHOTOGRAPHS OF PROJECT

Page

LOCATION PLAN No.

Site Plan A

U Regional Plan B

PHOTOGRAPHS
Page

No. No.

1. The spillway system. 1
2. The small pond immediately downstream of Wangum 1

Lake Dam.
3. Spillway for the pond immediately downstream of 2

Wangum Lake Dam.
4. Valve control for the pond immediately downstream 2

of Wangum Lake Dam.
5. Overview of the dam for the pond immediately down- 3

stream of Wangum Lake Dam.
6. Terrain immediately downstream of Wangum Lake Dam 3

j ~and the small pond.
7. Stables about 1.3 miles downstream from the dam 4

which represents a potential damage center.
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1.THE SPILLWAY SYSTEM. (11/19/79)

2. THE SMALL POND IMMEDIATELY DOWNSTREAM OF WANGUM LAKE DAM.
(11/19/79)
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3. SPILLWAY FOR THE POND
IMMEDIATELY DOWNSTREAM OF
WANGUM LAKE DAM. (11/19/79)

4. VALVE CONTROL FOR THE POND IMMEDIATELY DOWNSTREAM OF WANGUM
LAKE DAM. (11/19/79)
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5. OVERVIEW OF THE DAM FOR THE POND IMMEDIATELY DOWNSTREAM
OF WANGUM LAKE DAM. (11/19/79)

|

6. TERRAIN IMMEDIATELY DOWNSTREAM OF WANGUM LAKE DAM AND THE
SMALL POND. (11/19/79)
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7. STABLES ABOUT 1.3 MILES DOWNSTREAM FROM THE DAM WHICH
REPRESENTS A POTENTIAL DAMAGE CENTER. (11/19/19)
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I APPENDIX E

INFORMATION AS CONTAINED IN THE NATIONAL INVENTORY OF DAMS
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